Abstract
(99.999%, Praxair) was used as carrier gas, for all experiments, at a flow rate of 30 mL/min, 172 which was measured using a calibrated soap bubble flowmeter. Samples injected consists of 173 0.1 µL of adsorbate, inIn order to satisfy the requirement of adsorption at infinite dilution, 174 corresponding to zero coverage and GC linearity, the samples injected wereand 0.1 µL of 175 adsorbate and the same amount of air, to meet the time-outin order to estimate the dead 176 time of the column. The validity of this the zero coverage hypothesis was confirmed by the 177 symmetry of the elution peaks and by the constancy of the retention times measured over the 178 range of the sample sizes studied. The specific retention volume, V g , in cm observed that the main peaks at 2θ = 6.5 and 9.5° are dismissed in comparison to simulated 209 diffractograms [24] . The decrease in the size of the main peaks is related to the influence of 210 guest molecules in the structure [2831] . Likewise, a dominating peak at 2θ = 8.7° is observed, 211 being attributed this peak to the presence of a nonporous phase resulting from water induced 212 structural degradation [2932] . The IRMOF-8 shows two main peaks at 2θ = 6.0 and 8.5°, 213 consistent with data observed in the literature [3033] . However, three small peaks atobserved: the main one at 2θ = 6.4°, and two minor ones at 2θ = 5.2 and 10.4°, although the 217 relative order of the intensities dos not follow the trend reported for simulated diffractograms 218
[3235]. This fact is also related, as in the case of IRMOF-1, to the presence of guest molecules 219 in the structure. 220
221
The morphology of these structures was determined by nitrogen sorption analysis at 77 K, 222 molecule. Furthermore, it is notorious that whereas differences are scarce for IRMOF-8 and 282
IRMOF-10 for n-pentane to n-heptane, larger differences are observed for n-octane, and also 283 lower slope is observed for IRMOF-1. This behavior can be understood taking into account that10 whereas two of the three dimensions of n-alkanes are very similar (molecular x axisone of 285 them is equalthe same for all n-alkanes and the variation of the other one between n-pentane 286 and n-octane is about just 0.015 Å between n-pentane and n-octane for y axis was measured), 287 whereas the third oneaxis presents variations from the 9.1 Å for n-pentane to 12.8 Å for n-288 octane [436] . Taking into account the pore openings of Table 1 , n-pentane is the only n-alkane 289 which is not limited by the diameter of the entrance cavity in any IRMOF, thus this justifies the 290 lowest slope for IRMOF-1. Concerning the different behavior of n-octane for IRMOF-8 and 291
IRMOF-10, it is remarked that it could still cross freely the IRMOF-10 pores but not the IRMOF- since usually at a given loading, the adsorbate-framework strength of interaction increases 309 with the lower pore diameter as the molecules are forced to be closer together in the small 310 pores. At this point, it is necessary to point out that the surface area of the IRMOFs under 311 study decreases with the increasing cavity size (Table 1) Results obtained are summarized in Table 2 . The trend observed for all the IRMOFs was 342 consistent over the whole temperature interval studied, although being only shown the data 343 obtained at 423 K for simplicity. Fig.6 shows the existence of a so-called "thermodynamic 344 compensation effect", i.e., a linear dependence of S on H. This effect for n-alkanes indicates 345 that the stronger adsorption of longer n-alkanes is accompanied by a greater loss of mobility of 346 the molecules (this means stronger interaction between the molecule and the surface). This 347 type of plot allows highlighting differences in adsorbate-adsorbent interactions. A good fit of 348 the compensation effect data to a straight line indicates the non specific nature of the12 the lattice defects or the differences on the organic linkers do not affect the interaction of n-351 alkanes on these IRMOFs, suggesting that the surface of the studied materials is chemically to the surface area of the molecules, thus, add to the structure effects detected by the n-405 alkanes adsorption dependence on the cavity size, other effects are also present. It is also 406 remarkable, that the dipolar moment (a parameter that could be expected to be relevant in 407 the specific interaction) is especially relevant for chlorocyclohexane, compound with a quite 408 moderate specific interaction. Finally, the molecular polarizability of the different polar 409 adsorbates could be, with some exceptions, an indicative of the specificity of this interaction. for the three IRMOFs under study. The goodness of the fit is shown in Fig. 9 . It was found that 417 for cyclohexane and methylcyclohexane, the most important parameters were the dipolar 418 moment of the adsorbates ( =14.3), and in lower extent, their polarizability ( =1.6). However, 419
for the aromatic and the chlorinated compounds, the polarizability ( =4.1 and 3.2,  420 respectively) of the molecules seems to be the most important parameter ( 0). 421 
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